The title tetracyanidonickelate-copper complex, [Cu 2 Ni 2 -(CN) 8 (C 15 H 33 N 3 ) 2 ]Á4H 2 O, was synthesized by self-assembly using potassium tetracyanidonickelate(II) and dichlorido-(1,4,7-triisopropyl-1,4,7-triazacyclononane)copper(II).
The asymmetric unit contains half of a complex molecule and two water molecules. The entire complex has 1 symmetry and contains Ni(II) in a slightly distorted square-planar and Cu(II) in a square-pyramidal coordination environment. The crystal packing shows a discrete tetramer water cluster. Within the cluster, the four water molecules are fully coplanar and each water monomer acts both as single O-HÁ Á ÁO and O-HÁ Á ÁN hydrogen-bond donor and acceptor.
Related literature
For properties and applications of cyanide-bridged coordination complexes, see: Zhao et al. (2009) ; Dunbar & Heintz (1997) ; Orendac et al. (2002) . For the use of the tetracyanidonickelate anion as a bridging ligand in the construction of one-, two-and three-dimensional structures, see : Bozoglian et al. (2005) ; Maji et al. (2001) ; Dunbar & Heintz (1997) ; Č erná k et al. (1988, 1990) ; Č erná k & Abboud (2000) . For the influence on water aggregations of the overall structure of their surroundings, see : Long et al. (2004) ; Xantheas (1995) . For water clusters, see: Ugalde et al. (2000) ; Gregory & Clary (1996) . For the synthesis of the ligand, see: Hay & Norman (1979) . Chen et al. (2009 Table 1 Hydrogen-bond geometry (Å , ). In recent years, much attention has been paid to assemble cyanide-bridged coordination complexes because of their promising properties and applications including electronics, magnetism and catalysis (Zhao et al., 2009; Dunbar & Heintz, 1997; Orendac et al., 2002) , in which tetracyanonickelate complexes have also become the focus. On the one
2-is an excellent model for magnetic studies which bridge paramagnetic ions, but on the other hand the tetracyanonickelate anion, as a bridging ligand, can be used to construct one-dimensional, twodimensional and three-dimensional structures (Bozoglian et al., 2005; Maji et al., 2001; Dunbar & Heintz, 1997; Černák et al., 2000; 1988; . Low-dimensional cyanide-bridged complexes based on [Ni(CN) 4 ] 2-form a new family of molecular magnetic materials. However, the use of macrocyclic ligands as terminal group to control the low-dimensional structure is still relatively rare. On the other hand, water clusters can play an important role in the stabilization of supramolecular systems both in solution and in the solid state, and there is clearly a need for a better understanding of how such water aggregations are influenced by the overall structure of their surroundings (Long et al., 2004; Xantheas, 1995) . In the past several decades, considerable attention has been focused on theoretical and experimental studies of small water clusters to understand the structures and characteristics of liquid water and ice (Ugalde et al., 2000; Gregory et al., 1996) .
In this study, we report a complex 1 in which [Ni (CN (Hay et al., 1979; Chen et al., 2009) . The structure of the complex 1 is shown in 1 -y, 1 -z; (iii) x,y, z + 1). The average hydrogen bond distance within the water tetramer is 2.76 (1) Å, which is slightily shorter than 2.78 Å estimated in the udud water tetramer of (D 2 O) 4 (Ugalde et al., 2000) . The most remarkable feature in 1 is that the cyclic water tetramer connects the [2 + 2] molecular square through hydrogen bonds to form a twodimensional structure (Fig. 2 
Refinement
A total of 6 similarity restraints were used for the H atoms of the water molecules which were initially refined with fixed O-H distances of 0.85 Å and 1.2U eq (O). The other H atoms were placed in calculated positions and refined as riding on the parent C atoms with C-H = 0.93-0.97 Å and U iso (H) = 1.2 U eq (C).
Computing details
Data collection: XSCANS (Bruker, 1999 ); cell refinement: XSCANS (Bruker, 1999) ; data reduction: XSCANS (Bruker, 1999 ); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXTL (Sheldrick, 2008) .
Figure 1
The molecular structure of 1 showing 30% probability displacement ellipsoids for non-H atoms. The second half of the molecule is generated by symmetry code -x, -y -1, -z -1. Symmetry codes: (ii) x, −y+1/2, z−1/2; (iii) −x+1, −y+1, −z+1; (iv) x, y, z+1.
